Abstract. Isoenzyme staining of horizontal starch gels was used to characterize 23 cultivars and three advanced selections of red raspberry (Rubus idaeus L.). The genotypes were separable using the enzymes malate dehydrogenase, phosphoglucoisomerase, phosphoglucomutase, and triose phosphate isomerase. In addition, staining for isocitrate dehydrogenase and shikimate dehydrogenase revealed polymorphisms in some cultivars. By combining these results with those obtained for 78 previously tested cultivars, 75 of the 104 (72%) genotypes tested were uniquely characterized using the six isoenzymes.
patterns do not result from the presence of new alleles but rather are variations in the combinations of previously described alleles (Cousineau and Donnelly, 1992b) .
The results obtained for the 26 genotypes above and the 78 cultivars previously analyzed (Cousineau and Donnelly, 1992a) were combined. In all, 75 of the 104 (72%) genotypes tested were uniquely characterized using the six isoenzymes. Of the new genotypes tested, the following were not resolved: 'Amity' from 'Milton' and 'Washington', BC83-16-50from 'Redwing' and 'Tulameen', 'Vene' from 'Nootka', and < Wawi' from 'Sumner'.
After converting isoenzyme patterns to allelic designations, the patterns of BC83-16-50 ('Glen Moy' × 'Chilliwack'), 'Himbo Queen' ('puyallup' × 'Mailing Exploit'), 'Redbrook' ('Boyne' × 'Chief'), and 'Wawi' ('Washington' ×' Willamette' ) were consistent with their pedigrees.
Isoenzyme staining of starch gels is a technique that is accessible to laboratories with modest facilities due to its simplicity and relatively low cost. It has proven useful for characterizing raspberry genotypes and can therefore be used by propagators and breeders to Starch gel electrophoresis and isoenzyme staining resulted in the unique characterization of 55 of 78 red raspberry (Rubus idaeus L.) cultivars assayed (Cousineau and Donnelly, 1992a) . The objective of the present study was to determine the isoenzyme patterns of an additional 23 cultivars not previously tested and three advanced selections from the Agriculture Canada breeding program at the Vancouver Research Station. It is important that patterns of as many cultivars and selections as possible be available to aid in correct identification for propagation and breeding.
The cultivars and selections (Table 1) were maintained as pot plants or in the field. The following enzymes were analyzed: isocitrate dehydrogenase (IDH, EC 1.1.1.42), malate dehydrogenase (MDH, EC 1.1. 1.37), phosphoglucoisomerase (PGI, EC 5.3.1.9), phosphoglucomutase (PGM, EC 2.7.5.1), shikimate dehydrogenase (SKDH, EC 1.1. 1.25), and triose phosphate isomerase (TPI, EC 5.3.1.1). Enzyme extraction from leaves, horizontal starch gel electrophoretic procedures, and isoenzyme staining techniques were as described by Cousineau and Donnelly (1992a) .
The 26 genotypes analyzed were uniquely characterized using MDH, PGM, PGI, and TPI (Table 1 ). The remaining two enzymes, IDH and SKDH, were not needed for characterization, although polymorphisms were detected in some cultivars. Two new patterns were obtained for PGM: K for 'Bababerry' and L for 'Mailing Augusta' (Fig. 1) . These Received for publication 8 Mar. 1993. Accepted for publication 29 June 1993. We are grateful to A. Dale for providing a compilation of raspberry pedigrees. The cost of publishing this paper was defrayed in part by the payment of page charges. Under postal regulations, this paper therefore must be hereby marked advertisement solely to indicate this fact. Table 1 . Identification of red raspberry cultivars and selections using six isoenzymes. The letters represent the cultivar banding patterns for each enzyme as described in Cousineau and Donnelly ( 1992a) and in Fig. 1 . Cousineau and Donnelly ( 1992b) . Patterns A-H were previously described in Cousineau and Donnelly (1992a) . Allelic designation of pattern J was not possible, since the band at Rf 0.7 could not be assigned with certainty to either of the PGM loci.
Cultivar or Isoenzyme and pattern
confirm raspberry identity. Morphological differences, such as spine color and density or the presence of waxy bloom, maybe helpful in distinguishing those cultivars that are inseparable in the vegetative stage using isoenzyme staining. In laboratories with adequate facilities, techniques such as hypervariable minisatellite DNA analysis (Nybom et al., 1989; Parent and Pagé, 1992) or chloroplast DNA analysis (Moore, 1993) may also be used to resolve cultivars that are similar iso-enzymically.
